Rheumatoid arthritis is a chronic multisystem disease of unknown cause. The characteristic feature of RA is persistent inflammatory synovitis. The natural history of disease is such that the early months of the disease are critical period during which reversible joint damage occurs. So early diagnosis of RA and appropriate drug application is the only way to save a patient from this crippling disease. In India, the cost of investigations is a significant factor for most of the patients. Ultrasonography or Power Doppler Ultra Sound (PDUS) has the advantage of being economic in spite of its sensitivity in assessing both inflammatory and destructive changes. The aim of the present study was to evaluate the diagnostic efficiency of PDUS in early rheumatoid arthritis. The study was performed with the patients attending Rheumatology Clinic. A total number of 106 patients of clinically suspected rheumatoid arthritis were studied as per selection criteria. Radiological examinations of hands were done by digital radiography and PDUS in a group of 53 patients, assessment of foot changes by PDUS and Digital Radiography were done in another similar group of 53 patients. Final diagnosis by ACR EULAR-2010 criteria is done for all the patients. The comparative study reveals that synovial vascularity as demonstrated by PDUS is much more effective in diagnosing early rheumatoid arthritis, both in hand and in feet than digital radiograph. PDUS of feet may yield earlier and better findings than hands, which is conventionally used in patients suffering from early rheumatoid arthritis. 
Introduction
Rheumatoid Arthritis is a chronic multisystem disease of unknown cause. The potential of synovial inflammation to cause cartilage damage and bone erosions and subsequent changes in joints integrity is the hallmark of the disease. About 1% of the world's population is afflicted by rheumatoid arthritis, women three times more often than men.
Early diagnosis of R.A. and appropriate therapy is the only way to save a patient from this crippling disease. MRI, though very sensitive and specific for detection of early Rheumatoid arthritis, its cost is a limiting factor. The present study will help in evaluation of the role of digital X-ray and Power Doppler Ultrasonography for detection of early R.A.
Objectives
• Evaluation of digital radiographic Changes in early RA in both hands and feet.
• Evaluation of Power Doppler Ultrasonography (PDUS) features in early R.A. in both hands and feet.
• Comparison between changes of hands and feet in early RA.
• Correlation with ACR EULAR-2010 criteria [1] . [2] .
Materials and Method
• Evaluation by PDUS-Synovial Vascularity by 4pt scale.
Grade 0 = absence of signal, no intra-articular flow; Grade 1 = mild, one or two vessels signal (including one confluent vessel) for small joints and two to three signals for large joints (including two confluent vessels); Grade 2 = moderate confluent vessels (>grade 1) and less than 50% of normal area; Grade 3 = marked vessels' signals in more than half the synovial area [2] .
Linear Transducer (17 -5 MHz) of Philips IU-22 machine was used for doppler assessment.
• ACR-EULAR 2010 criteria.
• Informed consent was taken from every patient in regional language and also in English.
• Clearance from the ethical committee was obtained.
• Statistical method: Two tailed fishers test.
Result and Analysis
In this study a total number of 106 patients of clinically suspected rheumatoid arthritis were studied as per selection criteria. All the patients were assessed by history taking and clinical examination. The laboratory investigations were recorded, including Hemogram, Sugar Creatinine, CRP, RF, and Anti-CCP.
Radiological examinations of hands were done by digital radiography and PDUS in a group of 53 patients, assessment of foot changes by PDUS and Digital Radiography were done in another similar group of 53 patients.
In digital radiographic assessment if the score is 1 or more, the patient is considered as positive for inflammatory arthritis by DR.
Similarly by PDUS, patient with a score of 1 or more is supposed as positive for inflammatory arthritis.
Final diagnosis by ACR EULAR-2010 criteria is done for all the patients.
The following results and observations obtained. 
Age distribution (out of 106).

Discussion
The present study was carried over a period of 18 months on 106 patients, in the Department of Radiodiagnosis and Rheumatology Unit at Kolkata Medical College and Hospital, Kolkata, India. The patients with polyarthritis and morning stiffness for more than one hour with disease duration of less than two years were referred with clinical diagnosis of rheumatoid arthritis.
Digital X-ray of hands and feet were taken and Ultrasound of small joints of hand and foot were done in our department. The thorough history and clinical examinations were done and all the relevant biochemical values were checked. Finally patients were classified according to ACR-EULAR 2010 CRITERIA were diagnosed as suffering from early rheumatoid arthritis if they score 6 or more.
Of the total 106 patients, a group of 53 patients was examined for hand changes and another similar group of 53 patients was examined for foot changes. Mean duration of disease was ten months.
In hand Digital Radiography (DR) were positive in 13 patients of which all the 13 patients were diagnosed as suffering from early RA by ACR EULAR 2010,DR was negative in 40 patients of which 35 were diagnosed as R.A. patient and 5 patients were not suffering from R.A.
The p-value was 0.3174 i.e., not significant. PDUS were positive showing synovial vascularity in 45 patients of which 44 were confirmed as suffering from early RA by ACR-EULAR 2010.
PDUS were negative in 8 cases of which 4 patients were confirmed RA patients by ACR EULAR-2010 criteria.
The p-value was 0.0011 i.e. significant. In feet, DR positive patients were 18 in number of which 13 cases were diagnosed ACR-EULAR 2010 as suffering from early RA, DR negative case were 35 in number and of which 30 were diagnosed by ACR-EU-LAR 2010 as suffering from early RA. p-value was 0.2792 i.e. not significant PDUS positive patients were 40 in number and 38 of them were confirmed by ACR-EULAR 2010 to be suffering from early RA, PDUS were negative to show synovitis in 13 patients, of which 8 patients were truly diagnosed as early RA patients. p-value is 0.0001 i.e. significant. So the comparative study reveals that synovial vascularity as demonstrated by PDUS is much more effective in diagnosing early rheumatoid arthritis, both in hand and in feet than digital radiograph.
The sensitivity of PDUS in foot is more than that of hand.
According to Sutton 7th edition [3] erosions appear earlier and are more often seen in the feet, 90% of which will eventually be affected, than in the hands (75%), and most often at the fifth metacarpophalangeal joint. Ero-sions affect typically the lateral side of the fifth metatarsal but the medial side of the others.
Devauchelle Pensec V. et al. [4] studied patients with arthritis of less than one year duration was evaluated in a multicenter study and followed for 30 +/− 11 months. An observer blinded to patient data read all 149 hand and foot radiographs done at study inclusion, using item 7 of the 1987 American College of Rheumatology (ACR) criteria [5] for RA and Sharp's method [6] to score erosions and joint space narrowing.
The kappa coefficient for the 1987 ACR item 7 was 0.52 for bony decalcification and 0.87 for erosions. Intra and inter observer correlation coefficients for Sharp's scores ranged from 0.90 to 0.98. Erosions at the feet were significantly associated with RA. The item 7 erosion component at the feet was more specific than the full item 7 (97.5% vs. 94%; p = 0.01). Sharp's erosion score at the feet was not better than the erosion component of item 7 (sensitivity 18%; specificity 97.5%). Combined use of radiographs of the hands and feet improved the diagnostic performance of the item 7 erosion component; (sensitivity and specificity of item 7 erosions at the hands combined with the feet were 32.5% and 94.5%, respectively).
It was concluded that the "erosion" criterion at the feet had the best diagnostic performance and was significantly associated with a diagnosis of RA. Combining hand and foot radiographs improved diagnostic performance [4] .
In the present study, X-ray of hands and feet by Digital Radiography was not a very efficient tool for diagnosis of early Rheumatoid arthritis.
Power Doppler ultrasound played a very good role in evaluation of vascularity of synovium in both hands and feet of patients suffering from early Rheumatoid Arthritis.
In comparison to hands, synovial vascularity as assessed by PDUS was more common in feet in those patients.
Synovial vascularity as detected by PDUS has a good correlation with ACR EULAR-2010 criteria for early RA patients.
The correlation is more significant in feet than in hands.
Thus, we may conclude that Power Doppler Ultrasonography of synovium of small joints of hands and feet is a very useful tool in assessing both inflammatory and destructive changes and help the clinician to start the appropriate medication at the earliest stage of the disease, in a developing country like India, where the cost of investigations is a significant factor for most patients. PDUS of feet may yield earlier and better findings than hands, which is conventionally used in patients suffering from early rheumatoid arthritis.
Limitations
Larger study with more number of cases will be more helpful in assessing the exact roles of Power Doppler Ultrasonography in patients suffering from early rheumatoid arthritis.
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